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論文内容要約 
[Introduction]	 For perpendicular recording media and motor magnets, materials with large uniaxial magnetic 
anisotropy (Ku) are strongly desired and investigated. L10-ordered alloys such as L10-FePt and L10-FePd are well 
known to reveal large Ku, though they include noble elements such as Pt and Pd. L10-ordered FeNi includes only 
low-price elements and shows large saturation magnetization (Ms; 1,200 – 1,300 emu/cc) and Ku (1.3 × 107 erg/cc), 
excellent corrosion resistance, and a high Curie temperature. In addition, from previous studies on the fabrication 
of L10-FeNi films by molecular beam epitaxy, it was found that the Ku value was increased with the order 
parameter (S) and the Ku was induced by the spin-orbit coupling in Fe 3d electrons in the L10 structure. However, 
the formation of L10-FeNi phase is quite difficult by conventional methods such as conventional annealing. 
Because the order-disorder transition temperature (~320 ˚C) is too low compared to its melting point (>1400 ˚C) 
and the formation energy difference between L10 and A1 phase is also small, the ordering process hardly occurs. 
Recently, the formation of L10-FeNi alloy was also reported by a single roller melt-spinning technique, however, 
the volume fraction of L10-FeNi was small (~8 %). 
 
[Purpose and Experimental Procedures]  In this study, L10-FeNi films were fabricated on MgO(001) substrates 
by conventional sputtering and rapid thermal annealing (RTA). FeNi films were deposited by the co-sputtering of 
Fe and Ni or the multilayered deposition. The RTA method is an effective technique to enhance the L10 ordering 
process in some L10-ordered alloys. The relation between annealing conditions and structural and magnetic 
properties for the FeNi films including L10-FeNi phase were systematically investigated. The effect of the 
addition of third elements into FeNi was also studied. In addition, the fabrication of the L10-FeNi bulk was 
attempted by the liquid quenching technique, and the structural and magnetic properties were investigated. 
 
[Conclusions]	 In this study, sputtering with RTA, which is a conventional process, was applied to the formation 
of L10-FeNi phase by changing deposition and annealing conditions. It was confirmed that the formation of L10 
phase was promoted by sputtering with RTA. In addition, it was found that L10-ordering was promoted by Ti 
addition. For bulk FeNi, it was suggested that conventional liquid quenching also has a potential for the formation 
of L10-phase by Ti addition. The results in this study will be useful for the fabrication of more highly ordered 
L10-FeNi. 
